Abstract. The fish avoidance behaviour of nymphs of the grazing mayfly Baetis rhodani (Ephemeroptera) was examined. The nymphs originated from a fishless stream. To study their responses to the addition of predator cues, nymphs were exposed to (1) chemical cues from a caged fish, or (2) a freely moving diurnal fish (European minnow, Phoxinus phoxinus). The nymphs immediately increased their refuge use when exposed to a live fish, whereas chemical cues alone did not cause any avoidance responses. In a second experiment, the effects of (1) fish chemicals and (2) a fish model plus fish chemicals on the diel refuge use patterns of Baetis nymphs were examined. In the presence of a fish model, more nymphs were outside the refuges during the first few hours of darkness, when fish predators are not active, than at any other time of day. A similar but non-significant trend was observed when only chemical cues of fish were present, whereas refuge use in the control treatment was aperiodic. Baetis nymphs were thus able to assess the fish predation risk and to respond by quickly adjustable, flexible avoidance behaviour. Spatial and temporal variation in predation risk, and adult dispersal between fishless and fish-inhabited streams, may be the key factors promoting the maintenance of flexible fish avoidance behaviour in stream-dwelling mayfly nymphs.
Most prey animals are exposed to spatially and temporally variable predation pressure, which should select for flexible anti-predatory traits (Dodson 1989; Neill 1992; Pijanowska 1993) . Fixed (canalized) responses should evolve only if the predation regime is relatively invariant and predictable. To adopt appropriate anti-predatory responses, prey must obtain information about the prevailing predation environment. If gathering such information renders prey vulnerable to predation, fixed responses should evolve even if predation pressure is highly variable (Sih 1987) .
Many recent studies have shown that stream insects are much more flexible in their responses to both fish (Kohler & McPeek 1989; Douglas et al. 1994; McIntosh & Townsend 1994; Tikkanen et al. 1994 ) and invertebrate (Soluk & Collins 1988a) predators than previously thought. In a recent paper (Tikkanen et al. 1994 ), we examined sizedependent anti-predatory responses, especially diel periodicities in drift and refuge use, of the mayfly Baetis rhodani Pict. under a gradient of predation pressure. Baetis nymphs are highly mobile and frequently enter the water column to drift downstream (e.g. Kohler 1985) . Drift of large Baetis nymphs was mainly nocturnal in all treatments involving fish cues. In contrast, no diel periodicity in drift was observed when the water was not conditioned with fish chemicals. Fish presence had no effect on the drift of small nymphs. Chemical cues alone did not change the refuge use of any of the Baetis size classes, but in the presence of a freely foraging fish, small nymphs increased their daytime use of refuges. Together, these results indicate that Baetis nymphs are able to assess the prevailing predation pressure and to adjust their behaviour accordingly.
The results of our previous study, which was conducted on Baetis living in fish streams, motivated a similar experiment on nymphs that
